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(57) Abstract 



A side impact or rollover airbag (20) for 
protecting a vehicle occupant during a crash has 
an inflatable cushion (22, 24) that upon inflation 
is positioned between the vehicle occupant and an 
adjacent portion of a vehicle. The inflatable cushion 
has first and second sides (50a, 50b), a top (26) and 
bottom (28). An inflatable tube (30, 31) is positioned 
adjacent the inflatable cushion for extending the 
inflatable cushion to its full vertical length prior to 
the full forward inflation of the cushion. 
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SIDE AIRBAG SYSTEM 



The invention generally relates to airbag 
systems, and more particularly to airbag systems that 
5 protect a vehicle occupant during a side impact 
vehicle crash. 

A number of inventions dealing with side impact 
airbag systems have been proposed. Each of these 
systems comprises an inflator and airbag. The airbag 

10 is installed in a compact folded or rolled condition. 
Upon sensing the occurrence of a side impact crash via 
various sensors, such as a crush sensor or 
accelerometer, a control signal is generated to 
activate the inflator, thereby producing or releasing 

15 inflation gas. This inflation gas causes the airbag 
to inflate. Ideally, the side impact airbag is 
positioned between the side of the vehicle occupant 
and an adjacent side of the vehicle to protect the 
vehicle occupant. In addition, during the operation 

20 of the vehicle many vehicle occupants, especially 

small children, may be positioned in an out -of -normal- 
seating position that has been referred to as out -of - 
position ( w OOP") . As an example, one such out-of- 
position seating orientation might include a child 

25 resting within the corner formed by the outer edge^of 
the seat and the adjacent side of the vehicle. The 
inflating side impact airbag must not adversely react 
with this out-of -position vehicle occupant. 



3 0 invention which comprises a side airbag for protecting 



These problems are solved by the present 
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a vehicle occupant during a crash according to 
appended claim 1. 
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pirief Description of the Prawings 

FIG. 1 is a side view of a side impact airbag 
incorporating the features of the present invention. 
5 FIG. 2 is a plan view of the main panel of the 

airbag of FIG. 1. 

FIG. 3 shows a cushion separator panel. 
FIG. 4 shows a tube panel. 
FIG. 5 shows a tube reinforcement panel. 
10 FIG. 6 shows a partially constructed airbag. 

FIG. 7 shows a cross-sectional view through 
section 7-7 of FIG. 1. 

FIG. 8 shows a partially inflated airbag 
deploying from the vehicle seat. 
15 FIG. 9 shows an alternate embodiment of the 

invention. 

FIGS. 10 and 11 show a further alternate 
embodiment of the invention. 
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nailed Description of the Invent jpn 



FIG. 1 is a plan view of a multi- chambered 
airbag 20 having an upper or head chamber 22 , and a 
5 lower or thorax chamber 24. The two chambers 22, 24 
are separated by a separator panel 27. The airbag 20 
includes a third or rear chamber 30 that generally 
extends substantially from the top 26 to the bottom 28 
of the airbag forming a tube 36. The combined head 

10 and thorax chambers are also referred to as a cushion 
or cushion portion 34 of the airbag. An inflator 40 
is positioned within the lower portion of the tube. 
An additional, optional panel 3 8 is sewn to the lower 
part of the tube 31 and functions as a heat shield. 

15 FIG. 2 shows the features of a main panel 50 that 

forms the cushion 34. The main panel includes side 
panel portions 50a, 50b that axe generally symmetrical 
about a centerline 52. While two separate side panels 
can be used to form the airbag , the main panel 50 of 

20 the present invention a large slit 53 therein that 
partially extends down the centerline and separates 
the main panel into the panel portions 50a and 50b. 
The two panel portions are joined at a shared or 
common section 55 of the main panel. Each side panel 

25 portion 50a, 50b includes a top 26 and a bottom 28. r 
The main panel 50a includes an outer side 54a, 
while panel side 50b includes an outer side 54b. Each 
of the panel sides 50a, 50b has a plurality of 
openings 56 therethrough which, in the preferred 

30 embodiment, are placed about corresponding studs 58 of 
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the inflator 40 (see PIG. 1) • As can be seen, these 
stud openings 56 are located in the lower outside 
corners 62 of each of the panel portions 50a and 50b 
respectively* These corners are generally squared 
5 off, while the other corners 60 of the panels 50a, 50b 
are curved (see FIG. 2) . 

FIG* 4 is a plan view of the tube panel 31 laid 
flat about its centerline 100. The panel includes 
sides 30a, 30b, a top 26c and top, curved corners 
10 60a, 60b (similar in shape to top comers 60) . The 
lower sides 62a , 62b of the tube 30 are shaped to 
conform to the shape of the lower outer corners 62 of 
the main panel 50, The tube panel 31 additionally 
includes a plurality of mounting holes 56 similar in 
15 number and location to those holes in the main 

panel 50. Additionally, the tube includes a plurality 
of vent holes 72a - 72c which are used to communicate 
inflation gas to the lower portion of the cushion 34. 
As shown in FIGS. 1 and 4, the tube panel includes a 
20 large central vent 72a, a smaller, upper vent 72b and 
a lower vent 72c. The sides of these vents or vent 
openings are 76 mm, 25 mm and 10 mm respectively. 

FIG. 5 is a plan view of the additional panel 38. 
This panel is identical in shape to the lower portion 
25 of the tube panel 31 and includes vent holes 72a, 72c 
and a plurality of stud openings or holes 56. During 
assembly, the additional panel 38 is placed upon the 
lower portion of the tube panel 31. This orientation 
is shown in FIG. 4 with the additional panel 38 shown 
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in phantom line. The additional panel 3 8 is sewn to 
the tube panel along peripheral seams 38a / 38b. 

As mentioned above, the airbag 2 0 includes a 
separator panel 27 that is shown in isolation in 
5 FIG. 3. The reinforcement panel 26 is oblong in shape 
having a narrow, curved forward end 80, a wider and 
larger curved rear end 82 and sides 84a, 84b. The 
separator panel has two vent holes 86a, 86b therein. 
The end 82 is separated using a slit 88 that 

10 terminates at a stress-relieving circle 90. 

The slit 88 separates the end of the separator panel 
into wings 92a, 92b. 

During assembly the separator panel 2 7 is secured 
to the tube panel 31. The separator panel is 

15 positioned relative to the tube panel with the 

opening 90 located on the centerline 100 of the tube 
panel 31. Thereafter, the wing 92a is sewn to the 
tube panel 31 along a line of stitches 102a. 
Similarly, the wing 92b is sewn to the other half of 

20 the tube panel 31 along a line of stitches 102b. 

FIG. 6 shows the separator panel 27 secured to the 
tube panel 31. The heat shield panel 38 is now also 
secured to the lower portion of the tube panel as 
shown in FIG. 6. 

2 5 The separator panel 27 and the tube panel 31 ire 

now secured to the main panel 50. This is achieved, 
for example, by aligning the side 84b of the separator 
panel in its desired orientation (relative to the main 
panel 50) shown by dotted line- 110 (see FIG. 2) . 
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Thereafter, the side 84b of the separator panel is 
sewn to the side 50b of the main panel 50 along a 
seam 112b. Subsequently, the side 84a is positioned 
next to the side 50a of the main panel along its 
5 desired orientation (shown by dotted line 110a) and 
the side 84a of the separator panel 27 is sewn to the 
side panel 50a along a seam 112a, Reference is again 
made to FIG. 1 which shows the seams 112a, 112b used 
to fasten the separator panel 27 to the main panel 50. 

10 Thereafter, the main panel 52 is folded about its 

centerline 52 and the tube panel is folded about its 
centerline 100. This operation overlays and aligns 
the sides 30a, 3 0b of the tube panel with the sides 
50a, 50b of the main panel. This alignment generally 

15 achieves the configuration shown in FIG. 1. 

Thereafter, the main panel 50 and the tube panel 31 
are sewn together along a peripheral seam 114 starting 
at point 114a and terminating at point 114b just above 
the connecting or common portion 55 which links the 

20 panel portion or sides 50a and 50b. The peripheral 
seam continues on the lower end of portion 55 at 
point. 114c and terminates at point 114d near the 
mounting holes 56. As can be seen, the completed 
airbag includes the above-mentioned upper chamber 22 

25 and lower chamber 24 separated by the separator panel 

27 and tube 30 extends from the top 26 to the bottom 

28 of the airbag 20. Since the seam 114 does not 
extend across that portion of the bag 20 near the 
mounting holes 56 a doorway or opening 150 is provided 

30 through which the inflator 4 0 is inserted onto the 
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lower end of the tube and main panel . In the 
illustrated embodiment the tube is closed at its top 
by a seam 114. The inflator 40 is positioned within 
the opening 150 formed by the opposed lower corners 62 
5 of the main panel (tube and panel 38) . In FIG. 1 the 
arrow 120 indicates the line of movement of the 
inflator within the opening 150 of the airbag. 
Thereafter, one set of mounting openings 56 at one of 
the lower comers 62 is fitted about a corresponding 

10 stud 58. Thereafter, the opposite corner 62 of the 
lower portion of side 50b with the other openings 56 
is moved over the lower portion of the side 50a 
permitting the mounting studs 58 enter therein to 
achieve an overlapping relationship. Thereafter, the 

15 lower end 62 of each of the sides 50a, 50b, proximate 
the opening 150 may be held in place, on the 
nflator 40, by securing a threaded fastener such as 
nut 59 about each of the threaded studs 58. The tube 
panel 31 (and the optional panel 38) can be secured to 

20 the main panel in a number of ways. Rather than using 
a single sewn seam 114 respective sides of the tube 
panel, can be first secured to a corresponding side of 
the main panel. Thereafter, these common sides can be 
joined together to achieve the desired orientation. 

25 The inflator 40 can be first secured to a 

mounting retainer 200 which includes at one end an 
open sided cradle 2 04 with an opening 206 in an end 
wall end 208. The mounting retainer includes a thin 
support bar 210 extending from and integrally formed 

3 0 as part of the cradle 204. The support bar has a 
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plurality of mounting openings 212 through which the 
mounting studs extend. 

The inflator 40 may comprise a thin, hollow, 
cylindrical tube having at one end at least one gas 
5 exit port 41. As is known in the art, inflators can 
be manufactured using a chemical propellant which, 
when heated, produces inflation gas or, part of the 
inflator can be fashioned as a pressure vessel in 
which an inert gas is stored under pressure. This gas 
10 is subsequently heated causing one or more burst disks 
to open communicating the inflation gas to at least 
one exit port situated at the lower extreme of the 
inflator. The inflator may have the mounting studs 58 
extend from the body of the inflator. The inflator is 
15 installed in the retainer 200. The inflator 40 

includes a threaded stud 45 that is received within 
the opening 206 of the cradle 204 and secured therein 
by a nut 47. The opposite end of the inflator may be 
secured to the bar 210 by a circular strap 214. 
20 FIG. 8 shows the airbag 20 in a partially 

inflated condition as it deploys from a vehicle 
seat 250. The mounting studs 58 of the inflator are 
secured to a frame 130 of the seat by fasteners 59. 
Prior to activation of the inflator 40, the airbag is 
25 folded or rolled into a compact configuration about', 
the inflator within the seat back and covered by the 
foam and exterior covering material of the seat. The 
inflator may be secured directly to the mounting 
frame 130 of the vehicle seat 132 or installed within 
30 a housing such as retainer 200, The airbag is 
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situated behind an outboard seam 134 of the seat 250 
such that upon inflation of the airbag, the inflating 
airbag 20 bursts through the seam 134- As the airbag 
continues to inflate the airbag is positioned between 
the side of the vehicle occupant and the adjacent side 
of the vehicle. 

In the present invention, inflation gas is 
supplied first to the tube 3 0 causing the tube to 
completely inflate prior to the inflation of the lower 
chamber 24 or upper chamber 22. As inflation gas is 
supplied to the tube, the tube causes the airbag to 
unfold and the tube will be positioned generally in an 
upright orientation as shown in FIG. 8 to properly 
orient the airbag behind the outboard shoulder of the 
vehicle occupant . Inflation gas is simultaneously 
supplied to the lower chamber 24 via the flow orifices 
72a- 72c causing the lower chamber 24 to extend 
outwardly from the upright tube 30 albeit at a lower 
rate regulated by the size of the orifices 72a - 72c. 
Inflation gas enters the upper chamber 22 through the 
flow openings 86a, 86b in the separator panel 27. 

FIG. 9 shows an alternate embodiment of the 
invention. This embodiment is identical to that of 
FIG. 1 with the exception that the tube 3 0 is 
foreshortened. As can be seen the tube end 33 is - 
closed (such as by sewing or inserting a patch of 
material) . In this embodiment the upper chamber 22 
extends rearwardly about the top of the tube. 

FIGS. 10 and 11 show a multi- chambered airbag 20 
with a tube 31a positioned along a lower edge 28 of 
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the lower chamber 24. FIG, 11 shows the tube 31a in 
isolation and also diagrammatically shows the 
inflator 40 in the right hand side of the tube 31a. 
As can be appreciated the exit port or ports 41 are 
5 located in the inflator 40 to direct gas into the 
tube 31a. The tube also includes ports or openings 
72a , 72b through which inflation gas enters into the 
lower chamber 24. 



10 used with a single as well as multi- chambered airbag. 
The tube can be enclosed by common seam such as 114 as 
shown above or fabricated as a three-dimensional tube 
loosely inserted within the cushion and secured near 
the corners 62. 



It should be appreciated that the tube can be 
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Claims 

1. A side airbag (20) comprising: 
an inflatable cushion (22,24) which upon 
5 inflation by inflation gas, is positioned between the 
vehicle occupant and an adjacent portion of a vehicle 
to protect the vehicle occupant, the cushion -including 
front and rear sides (50a, 50b) , a top (26) and bottom 
(28) ; 

10 an inflatable tube (30,31) positioned adjacent 

the inflatable cushion portion (22,24), adjacent to 
one of the bottom and rear side for extending at least 
a portion of the airbag along the dimension, prior to 
the full inflation of the cushion by inflation gas; 

15 the airbag includes an inlet portion (120) , 

2. The side airbag (20) as defined in Claim 1 
wherein the inflatable tube (30, 31) includes a 
flexible tube portion forming one of a rear panel and 
20 bottom of the cushion. 

' 3. The side airbag (20) as defined in Claim 2 
wherein the flexible tube portion extends 
substantially from the top (26) to the bottom rear of 
25 the airbag. 

4. The side airbag (20) as defined in Claim 2 
wherein an end (33) portion of the flexible tube 
portion is spaced from an adjacent portion of the 
30 airbag. 
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5. The side airbag (20) as defined in Claim 1 
wherein the cushion (34) is divided into an 
inflatable upper chamber (22) and an inflatable lower 
5 chamber (24), the upper and lower chambers being in 
fluid communication wherein the inflatable tube 
supplies inflation gas to the lower chamber. 

6. The side airbag (20) as defined in Claim 5 
10 wherein the inflatable tube (30, 31) includes flow 

means for supplying inflation gas directly to the 
upper chamber. 

7. The side airbag (20) as defined in Claim 5 
wherein the upper and lower chambers (22, 24) are 

15 separated by a separator panel (27) having openings 
(86a, 86b) therein to allow inflation gas to pass 
between the chambers. 
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